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Introduction
The present paper explores the problems associated with the location choice of newly created establishments at the aggregate level within the Paris metropolitan area in the year 2007. Applications of disaggregate discrete choice modeling to analysis of birth, death, evolution, and location of establishments in the Paris region have been carried out by de Palma et al. (2008) and Motamedi (2008) . We also refer the reader to the European SustainCity Project 2 . Much work has been done in this domain. However, several issues arise when analyzing involved phenomena, which scholars have yet to fully explore, most notably the excess of zeros problem in the location choice model in highly heterogeneous geographic areas and determining an appropriate way to incorporate spatial effects into the model. For example, spatial effects can be divided into two categories: the first considers the interactions between establishments that do not act in isolation and are thus likely to be influenced by the decisions of other players in the market, while the second looks at correlations across alternative choices. Inspired by spatial econometrics techniques, e.g., Anselin, (1988) , Lambert et al. (2010) , Klier and McMillen (2008) , we seek solutions to these and related problems.
The proposed approach is descriptive, aggregate, and partial. For the purposes of the present research, all data are gathered at the municipality level. In the first step, we estimate standard non-spatial nested and non-nested count data models. In the second step, we run these count data models that accommodate spatial spillovers for location decisions. We compare all the results obtained and choose the best performing hurdle model, after which a more thorough interpretation of its results is undertaken.
The need to specify the model becomes apparent when dealing with various types of location choice models, which range from those focusing on employment location estimated at the job level to those which focus on establishment or firm location and the associated decision-making processes. Implementing the latter form of location choice models, we acknowledge that the decision to open a new unit is made at the establishment or firm level. We define an establishment as a distinct economic unit that produces goods or services at a single physical location. In contrast, a firm is a legal entity that consists of one or more establishments or plants under common ownership and control (van Wissen, 2000) . Thus, it is a newly created establishment that offers job opportunities to members of a given population provided they possess the appropriate skills and desired characteristics. For this reason, the unit of analysis on which we focus is that of the establishment.
The rest of the paper is organized as follows. In Section 2, we review the literature on both location choice models and the initial attempts to incorporate spatial effects into such models. In Section 3, we describe the area of study, which is the Paris region. In Section 4, we describe data, presenting statistical sources and their harmonization in order to carry out the empirical application. Descriptive statistics are presented in Section 5. We give a brief description of the count data models and develop our parametric statistical model in Section 6, starting from the logit-Poisson model, a type of hurdle-Poisson model, and discuss how to extend it in order to meet the needs of the present research. In Section 7, the results from our research are discussed. In the final section, we conclude and elaborate on extensions of the proposed approach.
Review of empirical literature

Location models
A number of empirical studies suggest variables that play a significant role in influencing the establishment's location choice. We briefly describe those which are most relevant. According to Arauzo-Carod (2005) and Maoh (2005) , an establishment will decide to enter a market if it detects a potential business opportunity and if the capital and human resources are available. An establishment must choose a type of activity that reflects both its technological and organizational level and its minimum size. With these parameters in mind, the establishment makes a decision as to where to locate. Since choosing a particular area in which to locate is critical to the establishment's success or failure (Strotmann, 2007) , the main task of the establishment is to identify the places which offer the highest possible potential profit. Local economic climate in terms of its ability to attract new entrants, as well as the structure of establishments at the local level are other factors that can influence the decision (Liviano-Solís and Arauzo-Carod, 2011). Locations with lower input costs are also more likely to experience a higher number of births of new establishments (Rocha, 2008) . Sutton (2007) notices that ranking sectors according to the degree of (entry-exit) turbulence appears to offer similar results across countries, suggesting that there are some sector-specific factors at work in molding this pattern. Rocha (2008) and Liviano-Solís and Arauzo-Carod (2011) concur, finding that local employment density attracts new entrants in related sectors and has a positive impact on the establishment's productivity.
However, when this density is too high, the effect becomes negative due to congestion costs, including for example, high land prices and costly commuting. This results in an inverted U-shape profile between the effect of concentration of economic activity and site attractiveness. The relationship is initially positive, but becomes negative after a certain threshold is crossed. Maoh and Kanaroglou (2005, 2007) state that agglomeration effects tend to be more significant in particular activity sectors, such as retail and services.
Local authorities try to offer different incentives in a bid to attract establishments to less developed areas and accelerate the development of the whole region. These include, but are not limited to, supply of infrastructure, designation of new building zones, and tax reductions. Empirical results from various studies undertaken in different countries worldwide demonstrate that these policies may have positive, negative, or neutral effects on the location choice and activity distribution.
Special local fiscal arrangements are common practice for attracting establishments and have received considerable attention from economists (e.g., Bondonio and Greenbaum, 2007) . Offers of subsidies and tax reductions are popular yet controversial tools. Low taxes are another common instrument to attract establishments. Tax reductions show positive effects on activity development. Switzerland is a prime example (Bodenmann, 2011) . Devereux et al. (2007) show that in the UK the impact of subsidies is rather small on the location choice but they are more effective in dense areas when a large number of establishments is already present. Bondonio and Greenbaum (2007) show that in the US enterprise zone programs (EZ thereafter), which hope to convince establishments to locate in less developed zones by offering them subsidies, have a significant positive impact on the creation of new establishments. However, they also show that EZ policies tend to increase business closures. Neumark and Kolko (2010) show that the overall impact of the EZ program in California is ineffective and causes no positive impact on the number of jobs.
Providing special infrastructure is an effective but costly way to raise the attractiveness of a region. De Bok (2004) shows that accessibility has a positive effect on business services. Bodenmann and Axhausen (2012) claim that this also holds for other sectors and demonstrate that interventions regarding transport infrastructure have a larger impact in the densely populated areas of Switzerland. Devereux et al. (2007) show that the effects of transport infrastructure projects are unequally distributed spatially. All actions have larger impacts in denser regions. Siebert (2000) states that increasing accessibility has a relatively small effect on regional development.
Bodenmann and Axhausen (2010) summarize how the significance of location factors has changed over time. In the 1990s, the most critical location factors were human capital, agglomeration effects, and accessibility. Currently, a positive economic climate and direct costs (earning levels, tax burdens, etc.) play larger roles. More curious readers are encouraged to acquaint themselves with the referenced literature and the work of Arauzo-Carod et al. (2010) . They provide a review of over fifty papers on location choice modeling with a focus on the analyses of location decisions of new industrial establishments or firms using appropriate econometric models. They describe the establishment/firm location determinants, the econometric methods used in these investigations, and their principal results 3 .
First attempts to incorporate spatial effects in location choice models
As underscored by Nguyen et al. (2012) , an establishment does not act in isolation during its decisionmaking process and is likely to be influenced by other establishments located nearby. When choosing an appropriate place in which to set up in the market, an establishment can take into account not only the characteristics of a particular area but also those of its surroundings. The reason for doing so is the spatial dependence of neighboring areas. In addition, the degree of spatial correlations is expected to be greater among choice alternatives (the options available to the decision-maker) that are close to one another. Jayet (2001) proves the existence of interactions among units located in space and demonstrates that their intensity decreases with distance. Thus, two types of spatial effects may be considered: 1) interactions between establishments and 2) dependencies among alternatives. Spatial effects can be incorporated in location choice models when modeling the observable explanatory variables and the unobservable components. However, most often, these spatial effects are either not properly treated or are completely ignored in the analysis of the establishment's location. An example of the former can be seen in Bhat and Guo (2004) who model the spatial dependence using the mixed logit model, with an arbitrary spatial allocation instead of basing these spatial effects on a systematic specification. Furthermore, even if spatial effects are present they are not incorporated in traditional discrete choice models. For instance, multinomial logit models (MNL) are commonly used in location choice processes, yet they are based on several simplifying assumptions, such as independent and identical Gumbel distribution (i.i.d.) of random components of the utilities and the absence of heterogeneity and autocorrelation in the model. These simplifying assumptions limit the ability of the model to represent the true structure of the choice process (Mohammadian et al., 2005) .
Traditional discrete choice modeling methods are often based on the assumption of independence among choice alternatives, which according to Sener et al. (2011) is not appropriate. Furthermore, Sener et al. (2011) claim that the estimations of the parameters of the standard logit models are biased and inconsistent. Instead, they suggest using the generalized spatially correlated logit (GSCL) to model the residential location choice behavior and they incorporate the correlations between the alternatives. Their model can be enhanced to accommodate random taste variations across decision-makers. The authors compare the results obtained with their GSCL model against those obtained using the standard multinomial logit and the spatially correlated logit (for which only correlations between the adjacent alternatives are considered). Moreover, they do not limit themselves to a few choice alternatives since GSCL models eliminate the need for any kind of simulation and can be estimated by direct maximum likelihood techniques. They criticize prior studies that were carried out with a limited number of alternatives in the choice set. It is worth mentioning here the 2010 paper by Smirnov, which develops a new spatial random utility framework where individual decision-makers are spatially dependent in their preferences. In addition, pseudo maximum likelihood estimator is consistent and computationally feasible for large datasets. The author discusses recent developments of spatial discrete choice models and classifies them by the type of spatial effect and the way it is incorporated in the model.
The literature is scarce on previous attempts to incorporate spatial effects in an establishment's or firm's (re-)location decision process. Vichiensan et al. (2005) confirm that discrete choice models are applied mainly in the field of transport choice analysis and have been continuously developed for years. However, less attention has been put into the research and development of location choice models. Location choice models differ substantially from transport choice models given that they use geo-referenced data, for which choice sets have an explicit spatial component. For this reason, it is important to understand and represent spatial correlation in location choice models. Nguyen et al. (2012) offer a three-stage firm relocation process: a firm first takes a decision on whether to stay in its actual location or to move, it then chooses the region and, finally, chooses the zone in which to relocate. The authors incorporate spatial interactions among firms in the deterministic part and spatial correlation between zones in the error term (the generalized autoregressive term is used to explain the spatial correlation between the zones). Nevertheless, certain aspects of their research paper can be further improved: for instance, the accessibility of the region used in the analysis is estimated, following Allen et al. (1993) , as a linear function whereas a non-linear function could have been proposed instead. Klier and McMillen (2008) use GMM spatial logit model that can be applied to the large samples to account for the clustering of auto supplier establishments in the US.
Thus, in spite of recognizing the importance of incorporating spatial interactions in location choice models (and establishment location choice models in particular), research is insufficient on this topic due to lack of data at the micro level, to numerous alternatives in location choice processes, and to difficulties in defining and representing the spatial effects and in measuring spatial dimensions (Sener et al., 2011) . Inspired by spatial econometrics techniques (e.g., Jayet, 2001 and Anselin, 1988 and drawing from a rich database, we try to find some solutions to the above-stated problems and present our ideas in this paper. We wish to combine the methods used to produce location choice models with spatial econometric techniques by examinig the role of space in in these models. This is a new and challenging field of research.
Study area
In this paper, we concentrate our research on the Paris region, also known as Ile-de-France. Ile-de-France is a vibrant and innovative region with over 5,6 million jobs, 37% of French executives, and 40% of national workforce in research and development 4 . Yet, the Paris region's economy is also spatially unbalanced (Combes et al., 2011) . Ile-de-France is divided into eight départements -French administrative units consisting of 1300 municipalities that cover the city of Paris and its suburbs 5 . While the Paris region represents only 2.2% of the surface of France, over 19% of the country's population reside in this area (11.7 million) 6 . The GDP of the region amounts to 29% of total French GDP (IAU IdF, 2014). Large differences in population and employment densities are to be found between Paris and its outer periphery. As illustrated during the 2011 OECD Meeting, many issues continue to stand in the way of improving the situation in the suburbs (de Palma, 2011), such as poor access to public services and infrastructure.
The Grand Paris Project aims to link major territorial development contracts raising the attractiveness of the entire Paris metropolitan region. Estimates are that it will attract 1.5 million people, create or relocate 1 million jobs by 2030 and cost around 32.4 billion euros. Urban planners are likely to connect economically 4 See http://www.iau-idf.fr/lile-de-france/un-portrait-par-les-chiffres/lile-de-france-capitale-de-rang-mondial.html 5 The Paris region consists of the Paris City, the inner ring with départements 92, 93, 94, and the outer ring with départements 77, 78, 91, and 95. 6 Data for the year 2009. Source: http://www.iau-idf.fr/lile-de-france/un-portrait-par-les-chiffres/population.html. promising areas; yet, they could also use transport infrastructure to link the physically deteriorated, poorly planned areas in a bid to stimulate their development as well.
Data
Many different data sources were compiled for the present study, drawn primarily from the Census survey education, health, social actions, transport services, sport and leisure zones, etc. Finally, information on the public transport accessibility level and the proximity to highways for 2005-2009 was obtained through the Regional and Interdepartmental Directorate of Public Works and Planning. 2008) in particular, the available data, and our prior knowledge, we select the variables that can be used in the models to explain the location choice of newly created establishments. We run the models with variables that are expected to represent the structures of the population and employment area, the measure of accessibility to specific populations and employment characterized by certain relevant skills. We test whether the location choices of newly created establishments are influenced by the proximity of retail, services, universities and schools, and other amenities. In addition, the proportion of a municipality's vacant land that can be available for new investments may play a role as well as the proximity to residential areas.
The significance of price of shops and offices on the location choice of establishments is tested. We also analyze, whether an easy access to a particular municipality by either public or private transport influences the location choices, and for which sectors these accessibility measures are most relevant. The data used to estimate the models are gathered at the municipality level. We also used these raw data to compute additional variables for our application. When constructing the database, we paid special attention to the problem of definition changes, differences within the available periods and appropriate aggregation, interpolation, and extrapolation techniques. Selected variables that have been tested in the models along with their estimates expected signs are summarized in Table 1 .
Descriptive statistics
To carry out the present study, we accessed the Census data of establishments at the aggregate level Data are pooled across eleven main activity sectors: 1) industry (Industr), 2) construction (Constr), 8 More information on LME can be found on: http://www.toute-la-franchise.com/vie-de-la-franchise-A3942-commerces-decentre-ville-la-muta.html. sector was construction, with 13.8% of newly created units and a much lower 9.2% of pre-existing establishments. We also observed the smallest sectors: education (2% for newly created establishments and 1.6% for pre-existing establishments) and transport (3.5% for newly created establishments and 3.9% for pre-existing establishments).
Ranking of municipalities
Next, we analyze the numbers of newly created establishments across all 1300 municipalities. We compute the market share of each municipality as the number of newly created establishments in a given municipality from a given sector s over the total number of newly created establishments from this sector s. This allows us to build the rankings of municipalities based on their share in the market. This method allows us to see which municipalities and départements are the most frequently chosen for a new location. From the rankings of municipalities, we select the municipality (one from each activity sector) which attracts the highest number of newly created establishments. We also determine the number of new units that locate in the top 10, 20, 50, and 100 municipalities. This allows us to offer some insights on the concentration of activities in the Paris region (see Table 2 ). For instance, the most frequently chosen municipality, namely the 8th district of Paris, becomes home to over 14% of newly created units in the real estate sector and it also accounts for 13.4% of all newly created financial establishments. Approximately 9.3% of all new establishments in the special, scientific and technical activities sector are also located in just one of the 1300 potentially available municipalities (the 8th district of Paris). On the other hand, we observe relatively low fractions of transport and commerce newly created establishments in the most frequently chosen municipality: only 2.3% and 2.7%, respectively. As a means of contrast, the average percentage of establishments that locate in the top municipality is 5.1%. The first 20 municipalities in the real estate, financial, scientific, special and technical activities, and information and communication sectors account for around half of all newly created units.
In addition, the top municipality in the case of the financial activities sector (the 8th district of Paris) gathers 2.6 times more newly created establishments than the second top municipality, the 16th district of Paris. Similarly, the same top municipality (the 8th district of Paris) attracts 2.3 times more newly created real estate units than the "second best" municipality, the 16th district of Paris. A large difference in the number of newly created establishments between the two first municipalities from the ranking lists can also be observed in the construction sector. In this sector, establishments tend to locate 1.7 more often in the 20th district of Paris than in the "second best" municipality, the 10th district of Paris. The top municipalities (based on market share) are the ones that belong to Paris and to départements 92 and 93. However, some differences are observed across sectors. We summarize the results on the maps in Figure 1 .
Size of newly created establishments versus size of pre-existing units
We concentrate now on the size of newly created units compared to the size of pre-existing establishments (see Table 3 ). Around 60% of all pre-establishments are units with zero employees. An establishment with zero employees is an operating establishment with no employees other than the owner. Establishments with 0-9 employees (so called micro establishments) account for 93% of all establishments. In comparison, these figures stand respectively at 82% and 97% for newly created establishments. Next, 7% of pre-existing units are registered as establishments with 10 or more employees, compared with only 2.8% of newly created units from the same size category. Interestingly, 1.4% of existing units have at least 50 employees, whereas it is 7 times less frequent for newly created establishment to be classified to this category. Thus, a newly created establishment will most probably be one with zero employees and only very rarely it will have more than 10 employees. Stable units grow in size and hire more workers. Large discrepancies in the typical size of newly created units can be observed across sectors. 96% of all newly created establishments in the health and social actions sector and 92% in the education and special, scientific and technical activities sectors have zero employees. These figures can be compared to the 57% of newly created hotels and restaurants with zero employees. Relatively high figures of larger establishments with more than 10 employees are registered in the construction and industry sectors (8.7% and 6.9%, respectively) in comparison to rather low levels for other sectors. New creation of very large units (with 50 employees or more) is in general not common (from nearly zero percent for construction to 0.7% for industry) and is most likely to occur within the industry, financial activities, and transport sectors.
6. Parametric models
Count data models
In an economic context, the dependent variable is often an integer or count with the distribution that In addition, when the observed data display a higher fraction of zeros than would be typically explained by the standard count data models, two types of models can be suggested: the hurdle model (Mullahy, 1986) or the zero-inflated model (Lambert, 1992) . Where the Poisson model is used, the density function predicts the probability of zeros to be less than that is actually observed.
The hurdle model, also called the two-part model, reflects a two-part decision making process. It relaxes the assumption that the zero observations and the positive observations come from the same data generating In the current paper, we run several models, namely: Poisson, zero-inflated Poisson (ZIP), zero-inflated tau Poisson (ZIP tau), negative binomial (NB), zero-inflated negative binomial (ZINB), and hurdle models.
All these models are run separately for selected activity sectors 11 : 1) not incorporating spatial effects and 2) using distance matrix. The results are then compared and the best performing hurdle model with incorporated spatial spillovers is described in the next section.
We agree that we may have used other modeling techniques by transforming the dependent variable into a rate instead of a count, using, for instance, an aggregate logit model. We, thus, would have had to control for the excess of zeros problem (i.e. rate equals to 0) by means of an additional sample selection equation
(like a Tobit model applied to rates). We have no prior about which approach fits best the data. We leave this aside for future research. Yet, we have chosen to use an approach where it is easier to control for the excess zeros, as presented in the next section.
Hurdle-Poisson model
We statistically describe the location of newly created establishments that belong to a given economic sector s in zone l at the aggregate level. Let y l,s models the count of newly created establishments from sector s that locate at l. By construction, y l,s takes nonnegative integer values. The rationale behind the choice of a hurdle-Poisson model is that observing a zero outcome means that it is not possible to capture additional net profit at a given location l for sector s provided set establishing conditions at the beginning of the year: there is no reason to locate where there is no profit to make. New establishments will locate in a zone where there remains profit to be captured. We agree that this is a debatable issue, as we do not account for behavioral dynamics (forward-looking behaviors) of establishments. However, we prefer to stick to the following: no current additional profit, no new establishment. We also understand that already installed establishments may increase in size and/or in production to capture any additional profit.
We describe observations of these counts by independent variables x l,s . As our empirical approach is a two-part model, these variables may be used in either of the parts. They may also differ along with s. Our approach is parametric: let β s (hurdle part) and α s (conditional count part) be the weights of the independent variables.
The contribution of one observation to the sample likelihood function is written as (Cameron and Trivedi, 1986 ):
(α s , β s |y l,s ; x l,s ) = Pr (y l,s = 0|x l,s ; β s ) I(y l,s =0) × ((1 − Pr (y l,s = 0|x l,s ; β s )) g (y l,s |y l,s > 0; x l,s ; α s )) 1−I(y l,s =0) .
(1)
We obtain an analytical formulation of the model by assuming that g is a truncated-at-zero Poisson distribution:
g (y l,s |y l,s > 0; x l,s ; α s ) = µ (x l,s ; α s ) y l,s exp (−µ (x l,s ; α s ))
where the rate µ is defined as:
µ (x l,s ; α s ) = exp x l,s α s .
In addition, a logistic distribution is used to characterize the hurdle:
where:
Π (x l,s ; β s ) = x l,s β s .
Equation 5 models the deterministic part of a latent profit function. The probability that there is no establishment of type s which locates at l increases when the potential (latent) profit decreases.
It is straightforward to derive that the expectation of the count variable is given by:
and that the variance is equal to:
Overdispersion occurs when Φ (x l,s ; α s , β s ) < 1 and underdispersion when Φ (x l,s ; α s , β s ) > 1.
Another interesting feature of the model is that the total effect of an independent variable on the count process passes through two channels. Looking at the elasticity of the expectation of the count variable y l,s to any related variable x l,s , we find that it is equal to the sum of the elasticity of the participation probability to this variable and the elasticity of the conditional expected count to this variable: E(y l,s |x l,s ;αs,βs)/x l,s = 1−Pr(y l,s =0|x l,s ;βs)/x l,s + E(y l,s |y l,s >0,x l,s ;αs)/x l,s .
Given a sample of independently and identically distributed observations for l locations and s sectors, the log-likelihood function is written as:
Note that we here assume that there are no unobserved correlations between different sectors s. We also do not account for spatial errors and spatial lags. There is a need to fill this gap in the further studies. The paper of Lambert et al. (2010) and their spatial lag model of counts can give a hint.
Spatial spillovers
We discuss here the structure of the matrix of observed explanatory variables. x l,s is actually a generic notation used for the sake of conciseness in notations. Due to data availability and our prior knowledge regarding the various expected effects, this matrix has a specific structure: it contains implicitly the number of pre-existing establishments from a respective sector s located at l, the number of large pre-existing establishments from all sectors located at l, and other explanatory variables directly concerning either location l or sector s. It is also possible to make this structure more specific by accounting for spatial interdependence:
the stocks of establishments from some sectors located in neighboring cities and locational-specific attributes of neighbor cities.
Without going too deeply into the discussion, we will simply state that we make use of the distance matrix to characterize spatial patterns 12 . Currently, there are two basic categories that define neighbors: contiguity (shared borders) and distance. Contiguity-based weights matrices include rook and queen matrices. A rook matrix defines a neighbor as an area with a shared border while a queen matrix defines a neighbor as an area with a shared border and a shared vertex (point) (e.g., on a grid); in addition to the four cells included under a rook matrix, the four cells sharing a corner with the central location are also counted as neighbors.
Distance-based weights matrices include distance bands and k nearest neighbors 13 .
Spatial spillovers are simply modeled as:
where z j,s is an attribute of the municipality that applies to sector s (the same attribute may apply to several sectors) or is the number of pre-existing establishments from this sector. µ = 1 is fixed to 1 for our application. There is further work to carry out about values that µ may take. As it models the range of spatial spillover effects, it may at least differ along with sectors s. This work is left aside for the moment, yet, we refer the reader to Buczkowska et al. (2013) to have an idea about potential consequences d l,j is the distance between the centroids of municipalities l and j.
No period-specific pattern is modeled. Nevertheless, we implicitly parameterize a dynamic structure in our cross-sectional data by assuming that the location of newly created establishments during our period of observation is related to the stock of pre-existing establishments at the beginning of said period. The interdependence between activity sectors can be included by considering that newly created establishments within one activity sector are related to the stock of pre-existing establishments from both said and other activity sectors. As our geographical structure is based on zones, we need to consider that there may exist some spatial patterns between them. 12 Rook or queen contiguity matrices could have been proposed as alternatives. 13 Source: https://geodacenter.asu.edu/node/390.
Results
Count data model comparison
We run Poisson, zero-inflated Poisson, zero-inflated tau Poisson, negative binomial, zero-inflated negative binomial, and hurdle models. Each model is run separately for each of the selected activity sectors. Each model is specified along two dimensions: 1) without accommodating spatial effects and 2) using the distance matrix. We run the models with variables that are expected to represent the municipality characteristics and the numbers of pre-existing establishments.
Some of the models we run are nested (e.g., Poisson and NB, Poisson and hurdle) while others are nonnested (e.g., ZIP and Poisson, ZIP and NB, ZIP and hurdle). Two models are nested if one can be reduced to the other by imposing a set of linear restrictions on the parameter vector. Conversely, two models are nonnested (either partially or strictly) when this condition is not met (Clarke, 2003) . In the statistics literature, two methods are generally used to compare non-nested models: the Vuong test proposed by Greene (1994) and the Clarke test (2003). Non-nested models can still be compared using information criteria, such as AIC (Akaike Information Criterion) and BIC (Schwartz' Bayesian Information Criterion) provided in most procedures using maximum likelihood estimation. Models with smaller values of these criteria are considered better models. However, no statistical test comparing criterion values is available.
The main conclusion we draw from our results is that incorporating spatial spillovers between location choice alternatives (municipalities) in the form of a distance matrix and for each type of model and for all the activity sectors 14 , improves the estimates. Looking at the models for which the distance matrix was used and postulating that the justification of best model is solely based on statistical tests, it would be tempting to conclude that NB outperforms its counterparts for lower AIC and BIC. The NB model outperforms the Poisson model for each activity sector, as it is characterized by a lower level of the absolute value of loglikelihood (for nested models, the closer to zero the level of log-likelihood, the better the model). Yet, hurdle and ZIP regressions offer greater flexibility in modeling zero outcomes than do the other count data models that we run. The major difference between hurdle and ZIP models is that the logit component of the hurdle Taking into account all of these considerations, we therefore chose favor the hurdle model.
Hurdle model: effect of various municipality characteristics on location choice
In the highly heterogeneous Paris region, some municipalities find themselves home to a large number of new establishments whereas others struggle to be chosen by any establishment. The first part of the hurdle estimates shows the reasons for no newly created establishment in the municipality. Depending on the analyzed sector, the percentage of municipalities left with no new creation ranges from 34% up to 69% 17 .
In the subsection 7.2.1, we present an interpretation of the results from the first part of the hurdle models.
In the following subsection (7.2.2), the reader can find an interpretation of the results from the second part of the hurdle models with a positive number of establishment creations occurring in the municipality. For such location choice models and for all analyzed sectors, we included a variable to represent "the number of pre-existing establishment", which is in addition to variables representing the characteristics of, and access to, the municipality.
becomes costlier to hire employees and locate nearby, leading to negative autocorrelation. For this reason, it is necessary to capture the possible influence of large establishments on the location choice of newly created units.
No new creation of establishments in municipality
Large establishments with fifty employees or more seem not to add much in the explanation of why there are no new establishment openings in the area, beside that they have a weak negative effect on the real estate in case of high residencial rate in the area, and/or when access to shops and services is hampered. Finally, a lack of other pre-existing establishments in special, scientific and technical activities are the most significant variables that cause zero new unit creation in this sector. In addition, difficulties for white-collar workers to access the premises, excessive office prices, and difficult access by public transport appear not to help to create a positive number of establishments in the special, scientific and technical activities sector.
Positive number of newly created establishments in municipality
The models presented in this subsection, as well as the models explained in subsection 7.2.1, show the importance of interactions between establishments from a same activity sector. The number of new locations will be highly dependent on the quantity of competing establishments in the municipality and in its surroundings. Pre-existing establishments will encourage new units to locate nearby. This effect is found to be strongest in the case of construction, commerce, and special, scientific and technical activities. Overall, large establishments tend to attract other industrial units, yet, have a negative effect on other analyzed sectors.
Drawing from the results from the model that describes the location choice of industrial establishments, we can observe that units tend to choose a location characterized by easy access to blue-collar workers, large areas of vacant land that can be made available for new investments, and/or a conveniently located highway.
Newly created establishments in the construction sector strongly prefer to locate in an area characterized by a high level of population density. In order to create this variable, we computed the ratio of population size to municipality surface zoned as residential area. We opted to consider only the surface zoned as residential area (instead of the entire municipality's surface) as a means to better express the population density measure.
These establishments in the construction sector would rather choose areas with vacant land that could be used for new investments. Another important factor that should be taken into account is close proximity to public transport services. The distance to the highway does not seem to play a very significant role when the decision for a new location is taken. In addition, establishments in the construction sector pay close attention to office prices and residence tax rates. Access to the potential location by cars and close proximity to subway, train stations, or bus stops can be perceived as fundamental factors by a commercial establishment when choosing its location. It is important for future commercial establishments to be located in the vicinity of potential customers. Consequently, establishments will try to reach areas characterized by a high number of population who work and live nearby. Relatively steep shop prices will discourage the opening of new commercial units. Close proximity to subway, train stations, or bus stops seems to be very significant also in the location choice model of hotels and restaurants. Being located at a short distance from the highway will also play a positive, albeit weaker, role when deciding on the new location. Relatively easy access to white-collar workers who can profit from the restaurant or hotel services, availability of vacant land, and low real estate prices can also act as incentives in the location choice.
Establishments in the financial sector will look for municipalities easily accessible by cars. Easy public transport access is also relevant, yet slightly less significant. 
Conclusions
The following conclusions are based on both the descriptive statistics and the results from the count data models that we have estimated. Questions such as: Where in the Paris region do new establishments decide to locate most often? and What is the level of activity concentration? are now answerable based on rankings of municipalities' market share. We found, that the top municipalities are the ones that belong to Paris and to départements 92 and 93. Départements from the outer ring seem to be the least attractive for new establishments. About 14% of all newly created establishments in the real estate and financial and insurance sectors chose to locate in the 8th district of Paris. In contrast, there does not seem to be an ideal municipality, nor one that particularly appeals to the transport and commerce sectors so as to be very frequently chosen as a destination. After determining preference for municipality, our next step consisted in analyzing the size of newly created establishments in comparison to the size of pre-existing ones. We observed a strong contrast between the typical size of these two types of establishments across various size classes. The most appealing conclusion rests on the fact that 82% of newly created establishments have no employees beside the owner whatsoever, whereas this is the case for only 61% of pre-existing establishments. In addition, we detect 7.5% of pre-existing establishments having at least 10 employees, in comparison to the 2.8% of newly created establishment of the same size. Just 0.2% of establishments that launch their activity in the market have at least 50 employees; this percentage is 7 times higher for establishments that have survived for some time in the market. Large differences in the size of newly created establishments can also be observed across activity sectors.
The principal and most relevant conclusion we present is drawn from the results from the count data models that we have estimated. We have tested, for the purposes of the present research, six types of count data models: Poisson, ZIP, ZIP tau, NB, ZINB, and hurdle model. Each type of model has been run with variables that represent: density of pre-existing establishments in the respective sector, density of large pre-existing establishments, and various municipality characteristics. Care was taken to distinguish outcomes across different activity sectors. We then checked if the results from each model could be improved by incorporating spatial spillovers between municipalities in the form of the distance matrix. In this way, we were able to obtain results from 84 models. In all the analyzed cases, the results from the models run with the distance matrix indicated that accommodating spatial spillovers significantly improves the model's performance. We suggest accounting for spatial spillovers when modeling establishment location choice.
Hurdle models turned out to be preferred. These models offer greater flexibility in modeling zero outcomes and relax the assumption that the zero observations and the positive observations come from the same data generating process. The major difference between hurdle and ZIP models is that the logit component of the hurdle model estimates the probability of a zero count, whereas the logit component of the ZIP model describes the probability of a zero count from two groups of either always zero and not always zero.
Results also indicated that an establishment does not act in isolation and is influenced by other pre-existing establishments. Overall, the greater the presence of establishments from a particular sector, the greater the number of newly created units observed locating nearby in the market. Large establishments tend to attract other industrial units, yet, have a negative effect on other sectors. In addition, when choosing a location in the market, an establishment as a decision-maker may take into consideration not only the characteristics of the potential municipality but also the characteristics of its surroundings due to spatial spillovers from neighboring areas. In addition, we found that new establishments will tend to avoid areas characterized by high real estate prices. Price levels for shops or offices play a strong significant and negative role in location choice for units in construction, commerce, real estate, and for hotels and restaurants. High rates of residence tax appear to discourage the creation of units in the real estate and construction sectors. Establishments will seek areas with high availability of vacant land. The new establishments in the construction sector will tend to concentrate on highly dense residential areas and commercial establishments will try to reach their potential customers. Access to the intellectual workforce is important in the special, scientific and technical sector, in the financial sector as well as for hotels and restaurants. Finally, convenient transport infrastructure seems to play a considerable role in the location choice decisions of establishments.
The contents of the paper may be useful for researchers in the field and those who are interested in policy implications. An approach taken in this paper is aggregate and descriptive and could be further extended in several ways: 1) Other measures beyond simple Euclidean distance (crow-fly distance) may be tested. Free-flow road distance and its corresponding travel time, distance and corresponding travel times at equilibrium during peak hours for private vehicles and public transit may be proposed as alternative weight matrices.
2) The strength of spatial decay of neighborhood effects could be examined. 3) Care should be taken to control for spatial dependence. 4) A challenge would be to develop a disaggregated establishment location choice model incorporating both spatial and strategic interactions between establishments and spatial spillovers among choice alternatives. As discerned by Lambert et al. (2010) , accommodation of spatial effects for location decisions may provide a richer, more explicit picture of the regional linkages supporting local growth, industry clustering, and economic development. Table 1 for description of potential explanatory variables.
d Large pre-existing establishments from all sectors with 50 employees or more. Table 1 for description of potential explanatory variables.
d Large pre-existing establishments from all sectors with 50 employees or more.
